(19)0#H#»|f (J p) 



(’2) ^ fg (A) 






#11^11-354762 

(43)iiffi0 w-mwmmmn2AB 



(51) Intel' 
HO 1 L 


27/14 




F I 

HO IL 


27/14 


K 


HO 4N 


5/335 




HO 4N 


5/335 


U 



m^m(D»7 OL (^ 5 H) 


(21)fflS## 


If S¥10- 155029 


(71) til® A 


000004226 










(22)mKH 


3p^O^(1998)6^3 0 


(72)m^ 


3R^=ff^fflKA#»r=Ta 3 # 1 ^ 
,^3S:lP»rlSE®gr«HTS19#2# 0^ 






(72) 


m«IP*fr^KH«f«HTS19#2# 04= 






(72) 


n 

)(ClC®STlSIKffiiT«HTS19#2^ 0:$: 






(74)ftaA 


#a± ^ g- (i>^i^) 








mmzm< 



(54) mmcom: 



(57) 

[IS®] 1 0 0 0 n 

4 yftiXtfrnm^i4 4 - -4ir ytir^m-T 

^Zto 

S iSSl 0 l±iZ*HIs]?gi:LTS^ 
0SS 1 0 2 SrlSlt7tSS(7)®?-[5]?g±('|g|tl> LT® 
5 KlSftl 1 0 3 Ir^ IxmiMM t IxmUi 
§§1 0 4A^^ry4mymLxmiumTy4irWi-6 




( 2 ) 



3#IS¥l 1 - 3 5 4 7 6 2 



^mut. 

*«@gga±i:Je»«S-^LT3feltlilW^TM'4^l'* 

« $ ti T V ' 5 r. > ^ # it i 1- 5 4" ^ - V -fe > 1^0 
[I* 3ft If 2] (CC 

D) 5rA«L, 

5 r i ^#it i 1 5 W*rl 1 te«W4' ^ 
lli*ll3 1 mfem«BS§95^^CMO S (Coiiipleraenta 
ry Metal-Oxide-Semiconductor) Elitlli !) 

1 t ^i|#it i: 1 5 W3ftil 1 1 fc i± 2 IS«04' ^ 

-feVto 

[W3}?il4] S<lEI6ltl;4S;Ky4'$ 
i: t#it i: -f SttJliJi 1 ~ 3 / - 

v^iryf-, 

[rtjftll 5 1 1 0 0 0 n mtl±-e 

20 

-retfjftli 1 ~ 4 ®V^-ftl;54rE«(7)4’ y< -v7-feyf-, 
[fijfeji 6 ] s i 

t -r 5 it*ii 1 ~ 5 (o 

V'-ftl/54c|E«c(7)4' y< -i2iryil-„ 

[ffjftil?] WfB)fetaigR;in nGa AsA>t./,e5g 
mt. n-InPlt. p- I 

!|tit 2 : -r 5 6 letrod' >' 1 ^o 

[ 0001 ] 

K L, tfl81i'im-f 54- 

[0 0 0 2] 

-i^±yfizit. «. CCD4'7<-v?-fe>"t#-i:CMO 
S4'/-v-feyt7)5^f>nTi.'-5o t"^t.fcSiSffi± 
0Oya±7,mtjX"h<0. JtttlUaiaiS i 
m'hhXl^^o Xf£t}h. S 
ft, 2 0 0 nm~ 1 0 OOnm(7)iull(Diift'7)^lritLli 
7;'t 2.0 » 1 (7)i/§*CDg^OPpm*J4, 1 0 0 0 n mK 

[0 0 0 3] St, ^—x±yi-xit, #ii* 

nxim 1 0 f, mPim$xhiAK 
EK^j't<73 ZX^Ai-r)X. 

'J'3l' lflX*fllC^^O^ /-XX^^i-XW. < i*' 



2 

[0 0 0 4 1 

[|gfp!74«iJtLS-3>t5Sl] ^Wmt. 
t^*<OTt*5ntt07:\ 1 0 0 0 nmW±^£#^'i' 
Kft 4' - v7-!r yf-toi it/£4' - 

-Xxyfimmat'xhio 

(0 0 0 5) 

10 xytu. /—y-tyfXh 

o-C, t-«0 

SSa±tft»%3r LT)t^mg|5;iST Gd’ 

[0 0 0 6] IS#il2E«(D4'/-t=1r>f-tt, tttil 
iWMnx ^-i/±y^\zm^x. 

(CCD) IrftiiL, 

[0 0 0 7] mmM3mm<D4 /-'XXytli. t»*ri 

1 s fctt 2 leitco 4” - i^-fe V f- (r V ' r , ttiE*i*0 

SS®^SCMO S (Complementary Metal-Oxide-Semicondu 
ctor) 

[0 0 0 8] lt3ftii4E«»4'2<->^-ir>'iHi, lltri 
1 ~ 3 ^-^yx yiHcfc't 'T , Sd 

[0 0 0 9] W3j<il5E«<D4'7'-t=-iryf-{4, Wtri 
1 ~ 4 cot 'T ti;)45Et04' / - 'X± yiP«ot 'T , Htl 
1 0 0 0 nm&.±x^xiw-nm 
b ^#it t-rs. 

[0 0 1 0] M3ttJf6te«04'^-i^d?>'f-!4, W*H 

30 i~5C0t'-fti/j47fet(O4'^“i^-feyt!3:4oV'T, m 

-rs- 

[00 11] l*3ftii7fatt04'/“i^-fe:yf-!4, Ifjftii 
em^cox /~y±'yf'Xi3^^X. mte)t<^lUa53U n 
Ga As^'b*5S)tli:. n-InPlir, p-In 
P^kitL^-tiWMbX^o 
[0 0 12] 

mm(X'^mmm] ut. mmtm^Lx. ifwn<n 

[0013] (^itt»i| Dm (7,DliWco|g 1 
%E-t„ lit, lOlilSiSiS, 10 2DCCDt 
ftfl-fo *-t-0K, 1 0 3 II# y s 5 Dfet,|i, I 0 4 
rtti*!USI, 1 0 5iia^ESSl; 

ifttt 1 II 2 .: 3k3|tg'Bj./5 

•r, 1 1 T'. I 0 6 iiC C DEB. 1 0 7 il L S I '-M 



(3) 



1 1 - 3 5 4 7 6 2 



3 



fill otn- i nPBi i 2 tnm 
l;® K-rn- I nG a A s P,l. fill 0 5 > p - I 
n P ■« 1 10 K-T p - I n G a A s P«;iS 

IS.t75.n5 7> tcltUi»>LT 

1 0 4 > i o 4 > 

mwyf t mmiz i. <0 'TSte-t 5 

7 > ;iWSgnfc ^ 9 0 %SX 

izi-^zti'^xmvhi. uvx 

r ±®i7fil-rtl^^lil^ 1 0 0 %<Djta.% 

® n g (t 5 7 i: -c § 5 7 i; 14 1 ' 7 f X' t 



[0014113 (7^^1i0'i|(t)7'n y^KlUtr^n-fo 
7 7X. 1 1 4(4tT*-fS] CCD 71/4', 1 1 5 
a, 1 1 6il?lJ:^I^]CCD7P4', 1 1 7 l4i|iPillS&X 
fe5o S:MW43ii7ifeSWt,£S«Ei4li3fe(7)CCD4’S- 

ws-rs 

lT:^fn]CCDTt/4' 1 1 40CCD(7tiitl$tl, S n •;/ 
SX)li(7CCDrBl^^2iS$tl, ?IJ;^|6]CCDTD4’ 1 1 
6^STtiii0?gi 1 7(7^15, ^m*o%mzmztz 
a?t75S)llIl7ii|gi]^ 1 1 7/5^f5ffit7^ti5o 7<0«;tx 
14, 3t«l(ag|5 1 1 5 X, I nGa As^SttliC, In 
PSrp/nl(7fflV'XV'5 (12i7tb4'X, p-InP 
1110, i - I nGa Asll 1 IfciUin- I nP 
1112) dX, 9 0 0 n 1 6 0 0 n m(Og 

m"?) z 6 z otXtf£'^\ 0il;il4', S 

ft 1 5 0 0 nmlS±©^>#^^liXi4, Ga I n A s S 

hmm. I nA s s b Fmmimv^^zti^xmx 

fc5L, $G(7ii5S5t1-««X(4PbSSe*, PbSn 
SeS, PbSnSeTel, P b S e T e Ic0$tf4#r 
ffiv'5 7t^s^itgxfc5o fcti'L, 

tfc, )fel^ill§ll7S i 
^ffll'5 7it)a^'6ItgXfc5„ 7 0:l-§'(4g^ftft(4 

tfc, tti^m^c)g«^'cMo 

S 7 p -tr A i7 4 5 ttltliitgiCbte L XlS«$ ti5 Cix^ 
(7ai-<5«2X>*J|)tiJi75PtLXtf)Xfc5o 5:®fi!7 
fc, GaAs, Ge, AlGaAs.^, InGaAsP 
GaNAs^, GaSb, G a P, G a A s P*, 
liiSb. In As, I nGa S 
tef^LUtiXffl'nSXi^'Xtoo 



[0 0 1 5] 14 (a) - (g) 7#8iLXKfttJfii7 
04 (a) (757t7.7)i4S i 1 0 1 
,h;7n7,7 7«E?Si LXCCDXt-t'arEJg 1 0 2 7 
¥X(,-Zii-mnzh9 . gEXgftLlill 1 0 4 '31’. 

' A I KtS] 0 9 7 3.1! L 7.5 \ : 




10 



20 



30 



40 



X, ; Kl 1 8,7Sft;7 5- H> 

Lf-is;7EfStt!;J;oX®liffi,7#ajX54XXli f 7 
11 1 8%ifS-5„ feo'.'(4, ftrXnX'A hn-A 
S«4t !i X 7 K 1 1 8 ^?S L , K 7 X x -y 7 7 X^^lX 
y 7 >' 7 L XSIf Sir «il] 5 tirX 1 4 7 7 ,rU7 4 
?), S iSfi±i’CCDartt7«X-0?Sl 0 
ti-5„ «LX¥«Lft;§nfc;i4««r0 4 (c) i75tte 

stFgijo7“ y X 7 Km»i 1 0 3 %isit, zhPir i 

X, I;ttm§l-X,iMl 1 1 nPlfil 

2 0^, jt^UigrolPit 1 1 9 ^5;}f i; ^ 5 Klfejfl 1 

0 317«75 4 2t7®')f4lt5„ 7 7X, 

fiilXtty X 7 Kifeiil 1 0 3 ^fitjl7@ffc$-a:5 (1 
4 (d) ) , 7 «?)#c 1X^54* I n PSfil 2 O^ft* 
/X S X y f-X 74J 4 y 

7x7?rfflV'Xfj«-f5, 7<7):1^, aifxy^xXX 

1 0 0 7Xn>l|[7Lfct!7ii^7iyf-x7^lf9, 7 
Cifcfe, tfcMtU^rol^iil 1 9> 1 nPSSl 200 
PbISCI nGaAsfc51X4I nGa As POm^'yf- 
XXI (a^LtiV') lrfSltX#)5o 70l^7xy5^X 
71 f41ii^/iiilfb** y77Xb4rfflOXiy7 
XXtSo 70#cl«ra4 (e) i7>n-f<, 

3tiH-5c 7tl!4, S i 0 l±co-7-t7- (l/g 
L/41') 

X (a.itLtiO) at074b 

y xXyxxiifffxsiffixfceo fcevxt, aittwictt 
ItaiSoltSit I 1 9 to4l)54t y X 7 KIS^l 10 3^ 
J^y7xXL, CCD^^mX-SgSl 0 2l.'jiaj$ 
tt, 7occD^#ti‘l;x-0SS 1 0 2±(7i5:(t?5tifc-7 
-*-^ffll'XffiS^4)-a:%ffoXt5 40o 
»li7|4«*/7AXy,^/£15L, **/r;PXyj^oy 
TXriXXXXfc-ApiyT-xX (RIE) gllrl 
050/1S4H 70tt#Ji74y, 1 1 

9l4fiA03t.^mill 0 4 (11) 70 

#cffi5rl4 (I) iz^to £.^17f£7DXttyx 7 Hlfilt 
11 0 30tt5tfc3tfil$ix5o tfr, A 1 fi.» 1 0 9 ir 
Ofi^oXO, 4^ y X 7 K»tl 1 0 3o--?i5tr;s«^ 
y T4777'XXXt"-Axy7x7 (R I E) 
Xp:y7x75ti5. iXn, #yX7 
5S*4X1g,S^±if5».a*ff Oo 70t, fid^lO 
5 17 4 sm. 
mi'ofzAlZ4 0 OXffitO'XXX y x7/ntfi9ia/5, 
^.SuCpCX. fiSS 1 0 9 >fia 1 0 5 >ORfli7T i / 
P t /A u , T i /N i /A u ^0/5 y 
S.tG,G5 7'054»J^ .gi 
[0016) Ailffj 2 ; a 5 (t, *Rfii-)if2,-5.r \JO s 
ESS.: r -ft 77; lAiaj; -S 52 :**SH;:4 " '' - 

„ i " 



(4) 



I ti’rWiiP.t. j§MoccD'{ /-y-tyftmmvh 

h, D -t y h a y ^ <DMMPHX^±vPy€mX*&i. ~ 

a-f *fi ■- . t -7 / mi 5 > s%-aj * 

h. -'flilaig 1 2 2 X:$mstlXf>-lr=‘-pm^ 1 2 3 

X](r)UX7.-? irt2tf.$,ti5, o xtxx ^ 

J: 5 - vir 'ypA% i co*lt#iJii i 5 ^ 

- v-fr >t > oTMitT't Qo 

1 0 0 1 7 I « 1 ^5 2 ^ -i>4r 

=-74 ?^-P±yt\xM^x^^xtm^ 
otxt^iXo 
[0 0 18 ] 

mmmm % 

i, XtiiX'i?>, ttc. 5^^3tlcStLT^*^s^)D, 3t 

mi-6::tPXt6. 

20 

[ 01 ] ^“i>'-ty-t»-co 

mmx'h?,. 

[02] ;^-p^yp(D 

mmmxh^. 

[0 3] 

7'n y^Ummxhi). 

[04] :^-p±yp<D 

mmmmxmmmxh'o . (a) (iccd^^ 

tsm-mmmi^^fitzm, (b) 

piLfzmw-s (c) mmLxw-mtLtzm^. (d) 30 

(4d4y^ $ I n 

i p^m^mmhMz'm<nm^. (e) imu^y* 



pyyxff'ixmm. (i) immmp'^itzm. 

(g) ttatiB]0ffi^$rffofcSffi, PXhPiiPX. 

[ 3 5 ] 0 * 2 7 )* ft W(c J; 5 - v-fe y -y-co 

7 n .^M^mxhi- 

[0 6 ] pwnnm 2 n-mMX liX ^ - vir ypn 

101 S i 11 s 

102 C CD^^t'l^-lillS 

10 3 #' y 5 vwm 

1 0 4 yt^tlJS 

10 5 mm 

106 CCD08S 
10 7 LSI mmmmm 
108 Airnm 

10 9 A 1 sa« 

110 p - I n Pi 

111 i - I nGa Asl 

112 n- I n Pi 

113 Si Nl6#l* 

1 1 4 ffi^l^CCDTUd' 

1 1 5 

116 ?l]:^l^CCD7y4' 

1 1 7 

118 /7° y d' 5 K 

1 1 9 

120 InPStl 
1 2 1 

1 2 2 tiillliS 
1 2 3 nr=^-m^ 

1 2 4 



[ 01 ] 



[03] 








Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



( 1 1 )Publication number : 1 1 -354762 

(43)Date of publication of application : 24.12.1999 



(SDlntCl. 


H01L 27/14 
H04N 5/335 


(21)Application number : 10-155029 


(71)Applicant . NIPPON TELEGR & TELEPH CORP <NTT> 


(22)Date of filing : 03.06.1 998 


(72)Inventor : TSUDA HIROYUKI 




NAKAHARA TATSUSHI 




SAKAMOTO TAKASHI 




KUROKAWA TAKASHI 



(54) IMAGE SENSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the area occupation of a photo- 
detecting part for high sensitivity, by providing the photo-detecting part 
and an integrated circuit part, and integrating the photo-detecting part in 
array on an integrated circuit through an insulating layer. 

SOLUTION: An electronic circuit 102 comprising a CCD as an integrated 
circuit is provided on an Si substrate 101, and a photo-detector 104 is 
provided in array on the electronic circuit 102 through a polyimide 
insulating layer 103. The electronic circuit 102 and the photo-detector 104 
are connected together with a wiring 105. With this configuration, light is 
received except the separation part between the photo-detector 1 04 
which is a photo-detection part and an adjoining photo-detector 104 and a 
part where light is shielded by an electrode. Thus, the area occupancy by 
photo-detectors is about 90%. For example, by providing an appropriate 
micro lens array on an element, almost 100% of light is received on a light- 
reception surface. So, an image sensor of high sensitivity which is 
sensitive to infrared light with high area-occupancy of a photo-detection 
part is provided. 
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CLAIMS 



[Claim(s)] 

[Claim l]An image sensor, wherein it is an image sensor which has a photodetector array, it 
comprises a photodetection part and an integrated circuit unit and a photodetection part is 
accumulated by array form via an insulating layer on the integrated circuit unit. 

[Claim 2]The image sensor according to claim 1 having the composition which said integrated 
circuit unit possesses a charge coupled device (CCD), and reads an output of each photodetector 
of said photodetection part. 

[Claim 3]Said integrated circuit unit is CMOS (Complementary Metal-Oxide-Semiconductor). 
The image sensor according to claim 1 or 2 being constituted by circuit. 

[Claim 4]The image sensor according to any one of claims 1 to 3, wherein said insulating layer 
consists of polyimide material. 

[Claim 5]The image sensor according to any one of claims 1 to 4, wherein said photodetection 
part is provided with a euphotic zone which consists of material which has sensitivity on 
wavelength of not less than 1000 nm. 

[Claim 6]The image sensor according to any one of claims 1 to 5, wherein said photodetection 
part has a euphotic zone which consists of semiconductor materials other than Si. 

[Claim 7]The image sensor comprising according to claim 6: 

A euphotic zone which said photodetection part becomes from InGaAs. 
n-InP layer. 
p-InP layer. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention]Especially this invention relates to the image sensor which changes two- 
dimensional light information into electronic intelligence about an image sensor. 

[ 0002 ] 

[Description of the Prior Art]CCD series and a CMOS image sensor are conventionally known 
by the image sensor which changes two-dimensional light information into electronic 
intelligence. Both are the process technology on a Si substrate, and the photodetector of Si is 
used for the photodetection part. That is, only the picture of the wavelength decided by the 
material property of Si and the range of 200 nm - 1 000 nm is detectable. The problem of the 1 st 
Prior art is that picture detection of a not less than 1000-nm near infrared region is impossible. 
[0003] Although the size of each pixel is a 10-micrometer angle grade in the conventional image 
sensor, since electronic circuits other than a photodetector occupy the part, the area share of a 
photodetector is small. This is at most 20% in share remarkably especially in a CMO image 
sensor. For this reason, if it does not condense with a micro lens etc., the big loss at the time of 



light-receiving will arise, and degradation of image quality and S/N will become large. If the 
area share of a photodetector is raised, it is necessary to perform processing of a CCD part and a 
CMOS section minutely, and it will become difficult to raise the degree of location which is a 
pixel. The problem of the 2nd Prior art is that the area share of a photodetector is low. 

[0004] 

[Problem(s) to be Solved by the InventionJThis invention was made under such a background 
and there is in providing the image sensor and the high sensitivity image sensor not less than 
1000-nm which can operate on near-inffared wavelength. 

[0005] 

[Means for Solving the Problem]The image sensor according to claim 1 is an image sensor 
which has a photodetector array, it comprises a photodetection part and an integrated circuit unit, 
and a photodetection part is accumulated by array form via an insulating layer on the integrated 
circuit unit. 

[0006]In the image sensor according to claim 1, said integrated circuit unit possesses a charge 
coupled device (CCD), and the image sensor according to claim 2 has the composition which 
reads an output of each photodetector of said photodetection part. 

[0007]In the image sensor according to claim 1 or 2, as for the image sensor according to claim 
3, said integrated circuit unit is CMOS (Complementary Metal-Oxide-Semiconductor). It is 
constituted by circuit. 

[0008] As for the image sensor according to claim 4, said insulating layer consists of polyimide 
material in the image sensor according to any one of claims 1 to 3. 

[0009]The image sensor according to claim 5 is provided with a euphoric zone which consists of 
material in which said photodetection part has sensitivity on wavelength of not less than 1000 
nm in the image sensor according to any one of claims 1 to 4. 

[0010]The image sensor according to claim 6 has a euphotic zone which said photodetection part 
becomes from semiconductor materials other than Si in the image sensor according to any one of 
claims 1 to 5. 

[001 l]The image sensor according to claim 7 is [ this invention ] characterized by that the image 
sensor according to claim 6 comprises the following. 

A euphotic zone which said photodetection part becomes from InGaAs. 
n-InP layer. 
p-InP layer. 

[ 0012 ] 

[Embodiment of the Invention] As for this invention, although the example of this invention is 
hereafter described with reference to drawings, it is needless to say that it is not limited to these 
examples. 

[0013](Example 1) The 1st example of this invention is shown in drawing 1 . It is the wiring 
whose 105 the electronic circuit where, as for 101, a Si substrate and 102 possess CCD, and 103 
connect a polyimide insulating layer here, 1 04 connects a photodetector, and connects an 



electronic circuit and a photodetector. The sectional view of one pixel of this example is shown 
in drawing 2 . As for p-InP layer and 1 1 1, the A1 wiring for which the contact hole for which 106 
connects a CCD circuit, 107 connects the interlayer insulation film of LSI, and 108 connects 
between layers was passed here, and 109 are [ n-InP layer and 1 13 ] SiN insulator layers i- 
InGaAs layer and 1 12 A1 wiring and 1 10. In order to reduce contact resistance, high dope p- 
InGaAsP layers may be provided between high dope n-InGaAsP layers, and the wiring 105 and 
p-InP layer 1 10 between the wiring 10 and n-InP layer 1 12. It is possible to receive light in this 
composition except for the leaver section between the photodetector 104 as a photodetection part 
and the adjoining photodetector 104 and the portion in which light is interrupted by the electrode, 
and it is possible to make the area share of a photodetector about 90%. Of course, if a suitable 
microlens array is arranged on the element upper surface, it cannot be overemphasized that about 
100% of light can be received in an acceptance surface. 

[0014]The block wiring diagram of this example is shown in drawing 3 . Here, as for a line 
writing direction CCD array and 1 15, a column direction CCD array and 1 17 are amplifying 
circuits a photodetection part and 1 16 1 14. Electric and logical connection is the same as that of 
the conventional CCD series. The light detected in the photodetection part 1 1 5 is changed into an 
electron, and After [ fixed ] time accumulation was carried out. It is outputted to CCD of 
adjoining line writing direction CCD array 1 14, and between CCD is transmitted in order with a 
clock, the amplifying circuit 1 17 is reached through column direction CCD array 116, and the 
electric charge according to the light volume of each pixel is outputted from the amplifying 
circuit 1 17 in order. In this composition, there is sensitivity in the range of a grade with a 
wavelength of 900 to 1 600 nm by that which uses InGaAs for a euphotic zone and uses InP for 
p/n layer in the photodetection part 1 1 5 (they are p-InP layer 1 1 0, i-InGaAs layer 111, and n-InP 
layer 1 12 in drawing 2) . It cannot be overemphasized that other semiconductor materials can be 
used for this invention. For example, it is possible to use GalnAsSb system material and 
InAsSbP system material, and it is possible to use the material of a PbSSe system, a PbSnSe 
system, a PbSnSeTe system, and a PbSeTe system further in a far infrared region in a with a 
wavelength of not less than 1 500 nm inside infrared region. However, in the case of far-inffared 
photodetection, it is necessary to cool an element. Naturally it is also possible to use Si for a 
photodetector. In this case, although light-receiving wavelength is the same as that of the 
conventional image sensor, it is possible to raise the area share. Since the capacity of a 
photodetector is reduced as compared with the photodetector by a CMOS process, it is effective 
to the 2nd example described below. In addition, semiconductor materials, such as a GaAs, 
germanium, and AlGaAs system, InGaAsP system, GaNAs system, GaSb, GaP, and GaAsP 
system, InSb, InAs, and InGaSb system, can be used for a photodetector. 

[0015]Drawmg_l(a) A manufacturing method is explained with reference to - (g). What is 
shown in drawing 4 (a) is the substrate with which the electronic circuit 102 which already 
contains CCD as an integrated circuit was formed on Si substrate 101, and A1 wiring 109 for 
connecting with the photodetector 104 (drawing 1) is exposed to the surface. A1 wiring 109 may 
be exposed to the bottom of a contact hole. In this state, since unevenness is shown in a substrate 



face, flattening of a substrate is required. What is shown in drawing 4 fb) is in the state which 
applied the polyimide solution to the substrate face. If temperature is raised in this state, the 
polyimide 118 will solidify. The polyimide 1 18 is ground until an electrode surface is exposed 
with a grinder after solidifying. Or it may leave the about thousands of A polyimide 1 18, it may 
etch with a dry etching system, and an electrode surface may be exposed. Thereby, the electronic 
circuit 102 containing CCD is formed on a Si substrate. The state where flattening was ground 
and carried out is shown in drawing 4 (c). Another polyimide insulating layer 1 03 is formed 
again, and via this, InP substrate 120 the layer system 1 19 of the photodetector grew up to be is 
stuck so that the layer system 1 19 of a photodetector may touch the polyimide insulating layer 
103. Here, the polyimide insulating layer 103 is slightly solidified at low temperature for 
temporary fastening t drawing 4 (dl). Excessive InP substrate 120 is exfoliated using high-speed 
etching of bromine/methanol system, and chloride system selective etching in this state. In this 
case, selective etching is performed after using a little less than 100 microns by high-speed 
etching. For this reason, the selective etching layer (not shown) of InGaAs or InGaAsP is 
provided between the layer system 1 19 of a photodetector, and InP substrate 120. This selective 
etching layer is etched using sulfuric acid / hydrogen peroxide system etchant. This state is 
shown in drawing 4 ( e). Next, it divides into each pixel. This is possible at the usual 
photolithography technique, if a mask (not shown) and alignment are carried out using the 
lighting of a near infrared using the marker (not shown) on Si substrate 101 from a rear face. Or 
the layer system 119 and the polyimide insulating layer 103 of a photodetector may be etched 
selectively, the electronic circuit 1 02 containing CCD may be exposed, and alignment may be 
performed using the marker established on the electronic circuit 102 containing this CCD. It is 
good for division into a pixel to use the reactive ion-beam-etching (RIE) device of chlorine / 
argon system thru/or bromine/argon system. The layer system 1 19 of a photodetector is separated 
into each photodetector 104 (drawing 1) by this division. This state is shown in drawing 4 (f). 

The portion of the polyimide insulating layer 103 is also divided if needed. A part of polyimide 
insulating layer 103 is etched with an oxygen system reactive ion-beam-etching (RIE) device etc. 
for wiring with A1 wiring 109. Next, processing which raises temperature to the temperature 
which polyimide solidifies thoroughly is performed. Then, inter-electrode wiring is performed by 
the wiring 105. After wiring, in order to reduce resistance, about 400 ** sintering is performed. 
Metal barrier multilayer films, such as Ti/Pt/Au and Ti/nickel/Au, are provided between the 
wiring 109 and the wiring 105 if needed. This state is shown in (g). 

[0016](Example 2) Drawing 5 is a block wiring diagram in which an integrated circuit shows the 
image sensor by the 2nd example of this invention constituted by the CMOS circuit. Here, as for 
a row decoder circuit and 122, a column-decoders circuit and 124 are the amplifying circuits in a 
pixel an amplifying circuit and 123 121 . The example of a circuit of a pixel is shown in drawing 
6. Operation of the image sensor by this example will be read, if it is the same as that of the usual 
CCD series, the electric charge which received and carried out photoelectric conversion within 
the cycle of a reset clock is accumulated and line specification is enabled, it is amplified in the 
amplifying circuit 122, and is memorized by the register in the column-decoders circuit 123. By 



performing this one by one, parallel serial conversion of the image information is carried out, 
and it is outputted. The image sensor by this example can be manufactured in accordance with 
the same manufacturing method as the image sensor by the 1st example. 

[00 1 7] Although the image sensor by the 1 st and 2nd examples was explained as a two- 
dimensional image sensor, it cannot be overemphasized that this invention is applicable to a one- 
dimensional linear image sensor. 

[0018] 

[Effect of the Invention] As explained above, in this invention, the image sensor of high 
sensitivity with the high area share of a photodetection part is realizable by accumulating the 
photodetection part on the array. There is sensitivity to infrared light and the image sensor of 
high sensitivity with the high area share of a photodetection part can be realized. 

TECHNICAL FIELD 



[Field of the Invention] Especially this invention relates to the image sensor which changes two- 
dimensional light information into electronic intelligence about an image sensor. 

PRIOR ART 

[Description of the Prior Art]CCD series and a CMOS image sensor are conventionally known 
by the image sensor which changes two-dimensional light information into electronic 
intelligence. Both are the process technology on a Si substrate, and the photodetector of Si is 
used for the photodetection part. That is, only the picture of the wavelength decided by the 
material property of Si and the range of 200 nm - 1 000 nm is detectable. The problem of the 1 st 
Prior art is that picture detection of a not less than 1000-nm near infrared region is impossible. 
[0003] Although the size of each pixel is a 10-micrometer angle grade in the conventional image 
sensor, since electronic circuits other than a photodetector occupy the part, the area share of a 
photodetector is small. This is at most 20% in share remarkably especially in a CMO image 
sensor. For this reason, if it does not condense with a micro lens etc., the big loss at the time of 
light-receiving will arise, and degradation of image quality and S/N will become large. If the 
area share of a photodetector is raised, it is necessary to perform processing of a CCD part and a 
CMOS section minutely, and it will become difficult to raise the degree of location which is a 
pixel. The problem of the 2nd Prior art is that the area share of a photodetector is low. 



EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, in this invention, the image sensor of high 
sensitivity with the high area share of a photodetection part is realizable by accumulating the 
photodetection part on the array. There is sensitivity to infrared light and the image sensor of 
high sensitivity with the high area share of a photodetection part can be realized. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]This invention was made under such a background 
and there is in providing the image sensor and the high sensitivity image sensor not less than 
1000-nm which can operate on near-infrared wavelength. 

MEANS 

[Means for Solving the Problem]The image sensor according to claim 1 is an image sensor 
which has a photodetector array, it comprises a photodetection part and an integrated circuit unit, 
and a photodetection part is accumulated by array form via an insulating layer on the integrated 
circuit imit. 

[0006]In the image sensor according to claim 1, said integrated circuit unit possesses a charge 
coupled device (CCD), and the image sensor according to claim 2 has the composition which 
reads an output of each photodetector of said photodetection part. 

[0007]In the image sensor according to claim 1 or 2, as for the image sensor according to claim 
3, said integrated circuit unit is CMOS (Complementary Metal-Oxide-Semiconductor). It is 
constituted by circuit. 

[0008] As for the image sensor according to claim 4, said insulating layer consists of polyimide 
material in the image sensor according to any one of claims 1 to 3. 

[0009]The image sensor according to claim 5 is provided with a euphotic zone which consists of 
material in which said photodetection part has sensitivity on wavelength of not less than 1000 
nm in the image sensor according to any one of claims 1 to 4. 

[OOlOjThe image sensor according to claim 6 has a euphotic zone which said photodetection part 
becomes from semiconductor materials other than Si in the image sensor according to any one of 
claims 1 to 5. 

[001 IjThe image sensor according to claim 7 is [ this invention ] characterized by that the image 
sensor according to claim 6 comprises the following. 

A euphotic zone which said photodetection part becomes from InGaAs. 
n-InP layer. 
p-InP layer. 

[ 0012 ] 

[Embodiment of the Invention] As for this invention, although the example of this invention is 
hereafter described with reference to drawings, it is needless to say that it is not limited to these 
examples. 

[0013](Example 1) The 1st example of this invention is shown in drawing 1 . It is the wiring 
whose 105 the electronic circuit where, as for 101, a Si substrate and 102 possess CCD, and 103 
connect a polyimide insulating layer here, 104 connects a photodetector, and connects an 
electronic circuit and a photodetector. The sectional view of one pixel of this example is shown 
in drawing 2 . As for p-InP layer and 1 1 1, the A1 wiring for wftich the contact hole for which 106 




connects a CCD circuit, 107 connects the interlayer insulation film of LSI, and 108 connects 
between layers was passed here, and 109 are [ n-InP layer and 113] SiN insulator layers i- 
InGaAs layer and 1 12 A1 wiring and 1 10. In order to reduce contact resistance, high dope p- 
InGaAsP layers may be provided between high dope n-InGaAsP layers, and the wiring 105 and 
p-InP layer 1 10 between the wiring 10 and n-InP layer 1 12. It is possible to receive light in this 
composition except for the leaver section between the photodetector 104 as a photodetection part 
and the adjoining photodetector 104 and the portion in which light is interrupted by the electrode, 
and it is possible to make the area share of a photodetector about 90%. Of course, if a suitable 
microlens array is arranged on the element upper surface, it cannot be overemphasized that about 
100% of light can be received in an acceptance surface. 

[0014]The block wiring diagram of this example is shown in drawing 3 . Here, as for a line 
writing direction CCD array and 1 15, a column direction CCD array and 1 17 are amplifying 
circuits a photodetection part and 116 114. Electric and logical connection is the same as that of 
the conventional CCD series. The light detected in the photodetection part 1 15 is changed into an 
electron, and After [ fixed ] time accumulation was carried out. It is outputted to CCD of 
adjoining line writing direction CCD array 1 14, and between CCD is transmitted in order with a 
clock, the amplifying circuit 1 1 7 is reached through column direction CCD array 1 16, and the 
electric charge according to the light volume of each pixel is outputted fi-om the amplifying 
circuit 1 17 in order. In this composition, there is sensitivity in the range of a grade with a 
wavelength of 900 to 1 600 nm by that which uses InGaAs for a euphotic zone and uses InP for 
p/n layer in the photodetection part 115 (they are p-InP layer 1 10, i-InGaAs layer 111, and n-InP 
layer 1 12 in drawing 2) . It caimot be overemphasized that other semiconductor materials can be 
used for this invention. For example, it is possible to use GalnAsSb system material and 
InAsSbP system material, and it is possible to use the material of a PbSSe system, a PbSnSe 
system, a PbSnSeTe system, and a PbSeTe system further in a far infrared region in a with a 
wavelength of not less than 1500 nm inside infrared region. However, in the case of far-inffared 
photodetection, it is necessary to cool an element. Naturally it is also possible to use Si for a 
photodetector. In this case, although light-receiving wavelength is the same as that of the 
conventional image sensor, it is possible to raise the area share. Since the capacity of a 
photodetector is reduced as compared with the photodetector by a CMOS process, it is effective 
to the 2nd example described below. In addition, semiconductor materials, such as a GaAs, 
germanium, and AlGaAs system, InGaAsP system, GaNAs system, GaSb, GaP, and GaAsP 
system, InSb, InAs, and InGaSb system, can be used for a photodetector. 

[0015] Drawing 4 (a) A manufacturing method is explained with reference to - (g). What is 
shown in drawing 4 (a) is the substrate with which the electronic circuit 102 which already 
contains CCD as an integrated circuit was forrhed on Si substrate 101, and Al wiring 109 for 
connecting with the photodetector 104 (drawing 1) is exposed to the surface. Al wiring 109 may 
be exposed to the bottom of a contact hole. In this state, since unevenness is shown in a substrate 
face, flattening of a substrate is required. What is shown in drawing 4 (b) is in the state which 
applied the polyimide solution to the substrate face. If temperature is raised in this state, the 



polyimide 118 will solidify. The polyimide 1 18 is ground until an electrode surface is exposed 
with a grinder after solidifying. Or it may leave the about thousands of A polyimide 1 18, it may 
etch with a dry etching system, and an electrode surface may be exposed. Thereby, the electronic 
circuit 102 containing CCD is formed on a Si substrate. The state where flattening was ground 
and carried out is shown in drawing 4 (c). Another polyimide insulating layer 103 is formed 
again, and via this, InP substrate 120 the layer system 1 19 of the photodetector grew up to be is 
stuck so that the layer system 1 19 of a photodetector may touch the polyimide insulating layer 
103. Here, the polyimide insulating layer 103 is slightly solidified at low temperature for 
temporary fastening fdrawing 4 (dll. Excessive InP substrate 120 is exfoliated using high-speed 
etching of bromine/methanol system, and chloride system selective etching in this state. In this 
case, selective etching is performed after using a little less than 100 microns by high-speed 
etching. For this reason, the selective etching layer (not shown) of InGaAs or InGaAsP is 
provided between the layer system 1 19 of a photodetector, and InP substrate 120. This selective 
etching layer is etched using sulfuric acid / hydrogen peroxide system etchant. This state is 
shown in drawing 4 fe). Next, it divides into each pixel. This is possible at the usual 
photolithography technique, if a mask (not shown) and alignment are carried out using the 
lighting of a near infrared using the marker (not shown) on Si substrate 101 from a rear face. Or 
the layer system 119 and the polyimide insulating layer 103 of a photodetector may be etched 
selectively, the electronic circuit 102 containing CCD may be exposed, and alignment may be 
performed using the marker established on the electronic circuit 102 containing this CCD. It is 
good for division into a pixel to use the reactive ion-beam-etching (RIE) device of chlorine / 
argon system thru/or bromine/argon system. The layer system 1 1 9 of a photodetector is separated 
into each photodetector 104 Idrawing 1) by this division. This state is shown in drawing 4 (f). 

The portion of the polyimide insulating layer 103 is also divided if needed. A part of polyimide 
insulating layer 103 is etched with an oxygen system reactive ion-beam-etching (RIE) device etc. 
for wiring with Al wiring 109. Next, processing which raises temperature to the temperature 
which polyimide solidifies thoroughly is performed. Then, inter-electrode wiring is performed by 
the wiring 105. After wiring, in order to reduce resistance, about 400 ** sintering is performed. 
Metal barrier multilayer films, such as Ti/Pt/Au and Ti/nickel/Au, are provided between the 
wiring 109 and the wiring 105 if needed. This state is shown in (g). 

[0016](Example 2) Drawing 5 is a block wiring diagram in which an integrated circuit shows the 
image sensor by the 2nd example of this invention constituted by the CMOS circuit. Here, as for 
a row decoder circuit and 122, a column-decoders circuit and 124 are the amplifying circuits in a 
pixel an amplifying circuit and 123 121. The example of a circuit of a pixel is shown in drawing 
6. Operation of the image sensor by this example will be read, if it is the same as that of the usual 
CCD series, the electric charge which received and carried out photoelectric conversion within 
the cycle of a reset clock is accumulated and line specification is enabled, it is amplified in the 
amplifying circuit 122, and is memorized by the register in the column-decoders circuit 123. By 
performing this one by one, parallel serial conversion of the image information is carried out, 
and it is outputted. The image sensor by this example can be manufactured in accordance with 




the same manufacturing method as the image sensor by the 1st example. 

[001 7] Although the image sensor by the 1st and 2nd examples was explained as a two- 
dimensional image sensor, it cannot be overemphasized that this invention is applicable to a one- 
dimensional linear image sensor. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

f Drawing li lt is a lineblock diagram of the image sensor by the 1st example of this invention. 
[Drawing 21 1t is a sectional view of the image sensor by the 1st example of this invention. 
[Drawing 3 l it is a block wiring diagram of the image sensor by the 1st example of this invention. 
[Drawing 41 It is a sectional view explaining the manufacturing method of the image sensor by 
the 1st example of this invention. The substrate with which the electronic circuit where (a) 
contains CCD was formed, the substrate with which (b) applied polyimide. The substrate which 
(c) ground and carried out flattening, the substrate in the state where (d) was able to stick the p- 
Inp board with which the layer system of the photodetector grew up to be polyimide, the 
substrate, with which (e) performed selective etching, the substrate which divided (f) into each 
pixel, and (g) show the substrate which performed inter-electrode wiring, respectively. 

[Drawing 5] It is a block wiring diagram of the image sensor by the 2nd example of this 
invention. 

[Drawing 61 It is a circuit diagram of the pixel of the image sensor by the 2nd example of this 
invention. 

[Description of Notations] 

101 Si substrate 

102 The electronic circuit containing CCD 

103 Polyimide insulating layer 

104 Photodetector 

105 Wiring 

106 CCD circuit 

107 The interlayer insulation film of LSI 

108 A1 wiring 

109 Al wiring 

1 10 p-InP layer 

1 1 1 i-InGaAs layer 

112 n-InP layer 

113 SiN insulator layer 

1 14 Line writing direction CCD array 

1 1 5 Photodetection part 

1 1 6 Column direction CCD array 

1 1 7 Amplifying circuit 

1 1 8 Polyimide 

1 1 9 The layer system of a photodetector 

1 20 InP substrate 

1 2 1 Row decoder circuit 

122 Amplifying circuit 

123 Column-decoders circuit 




1 24 The amplif}4ng circuit in a pixel 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

TThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 

3 In the drawings, any words are not translated. 
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